PATENT 
04015-P0001A SPM/HJP 



UNITED STATES PATENT APPLICATION 



of 

Yong Woon Kim 

5 Delea Ct. 
Hungtington, NY 11743 



for 



Tooth Containing Image Thereon 



Attorneys for Applicant 
Stephen P. McNamara, Registration No. 32,745 
Hyun Jong Park, Limited Recognition 
St.Onge Steward Johnston & Reens LLC 

986 Bedford Street 
Stamford, CT 06905-5619 
203 324-6155 



Express Mail No. EL 550 087 785 US 



PATENT 
04015-P0001A SPM/HJP 

Title Of Invention 

Tooth Containg Image Thereon 

Field Of The Invention 

[0001] The present invention relates to application of ornamental 
designs, images and/or informational media to the surface of natural or 
artificial teeth, or other dental constructs including dental crowns, veneers, 
inlays, onlays, false teeth, and the like. 

Background Of The Invention 

[0002] Long endeavors have been made in the dentistry and dental 
restoration area to improve the material, colors, and shapes of artificial teeth 
or dentin structures, particularly, for making the artificial teeth resembled to 
the natural teeth of a patient. 

[0003] In addition, certain efforts have also been made to apply 
ornaments onto the surface of artificial teeth to obtain a particular fashion 
desired by the user. For example, in U.S. Patent No. 6,426,149, an 
ornamentally designed gold or platinum foil is attached on the surface of an 
artificial tooth with a glaze material further coated thereon. However, use of a 
precious metal foil causes the cost of the ornamental application to become 
expensive. The cost can be greatly increased to make such ornaments to a 
delicate shape in light of difficulties in machining or forming of the desired 
shape from a sheet metal. It also limits the user's choice to several colors, for 
example, gold and platinum colors. 
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Summary Of The Invention 



[0004] Accordingly, the present invention is directed to provide an 
artificial or natural tooth, or a dental construct, or similar dentistry articles 
containing ornaments, images, and/or information media to be noticeable from 
the surface of the dentistry article, that are capable of adopting a wide variety 
of images, figures, and the like composed of at least one or various colors. 
Such ornaments, images and information media are associated with at least 
one overcoat layer which preferably has a mechanical strength and 
characteristics desired by an outer layer of human or animal teeth, or similar 
dentistry articles, for example, resistance to physical abrasion, resistance to 
acid and alkali substances, a capability of matching colors and gloss/vitreosity 
with adjacent teeth, and freedom of toxic substances therein, such as lead 
and cadmium, or the like. Dental constructs referred in this application are 
meant to include, but without limitation thereto, restored or modified natural 
teeth, artificial or false teeth, dental crowns, veneers, laminates, inlays, onlays, 
and other dental restoration articles, and the like. 

[0005] In accordance with one aspect of the present invention, a 
dental construct is provided, which includes: a substrate for a dental 
construct; and, at least one overcoat layer disposed on the surface of the 
substrate , the at least one layer containing a ceramic material fused with an 
image or information media composed of a ceramic colorant composition, the 
image or information media being noticeable from the surface of the dental 
construct, the at least one layer having a mechanical strength and 
characteristics suitable for the dental construct, and essentially free of lead 
and cadmium. 

[0006] In accordance with another aspect of the present invention, a 
dental construct is provided, which includes: a dental construct substrate; an 
image layer disposed at least partially on a surface of the dental construct 
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substrate, the image layer comprising an image or information media 
composed of a colorant composition, the image layer fused at a temperature 
and being essentially free of lead and cadmium; and, a ceramic layer 
disposed at least partially over a surface of the dental construct substrate and 
covering at least the surface of the image layer, the ceramic layer comprising 
at least one or both of a ceramic material and a glaze material, the ceramic 
layer fused at a temperature, the ceramic layer being generally transparent 
and essentially free of lead and cadmium. 

[0007] The dental construct substrate preferably has a general 
configuration of at least a portion of a tooth. The first layer (image layer) 
comprises a ceramic material, preferably a metal oxide. The first layer 
preferably comprises an image consisting at least one of a figural image, a 
picture, an alphanumeric character, a letter, a sign, a code, data, a symbolic 
image, and other information for a personal or social use. The first layer is 
preferably disposed on a front, or rear surface of the dental construct 
substrate. In one preferred embodiment, when utilizing low fusing dental 
porcelain, the respective fusing temperature of the dental construct substrate, 
the image layer, and the ceramic layer is between about 1300°F and about 
1600°F. In another preferred embodiment, when utilizing high fusing dental 
porcelain, the respective fusing temperature of the dental construct substrate, 
the image layer, and the ceramic layer is between about 1600°F and about 
1900°F. 

[0008] In accordance with another aspect of the present invention, a 
dental construct is provided, which includes: a dental construct substrate; a 
ceramic layer disposed at least partially on a surface of the dental construct 
substrate, the ceramic layer comprising a ceramic material; an image layer 
disposed at least partially on a surface of the ceramic layer, the image layer 
comprising an image or information media composed of a colorant 
composition, the image layer fused at a temperature and being essentially 
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free of lead and cadmium; and, another ceramic layer disposed at least 
partially over a surface of the dental construct substrate and covering at least 
the surface of the image layer, the another ceramic layer comprising a 
ceramic material and fused at a temperature, the another ceramic layer being 
generally transparent and essentially free of lead and cadmium. 

[0009] In accordance with still another aspect of the present 
invention, a method of producing a dental construct is provided, which 
comprises the steps of: providing a dental construct substrate; providing a 
decal sheet having an image or information media thereon; positioning the 
decal sheet on an appropriate surface of the dental construct substrate; firing 
the dental construct substrate with the decal sheet attached thereon at a 
temperature for a predetermined time such that the image or information 
media on the decal sheet is firmly fused on the surface of the dental construct 
substrate; applying a ceramic glaze material over the fired dental construct 
substrate at least on a surface covering the fused image or information media; 
and, firing the glaze-applied dental construct substrate at a 

temperature for a predetermined time such that the glaze material is fused to 
form a protective layer over the dental construct substrate covering at least a 
portion of the image or information media. 

[00010] The decal sheet is preferably prepared by applying the 
image or information media on a blank decal sheet, for example, by printing 
on the blank decal sheet. The decal sheet may also be prepared by painting 
or drawing on the blank decal sheet. 

[00011] The method may also comprises the steps of: applying a 
ceramic glaze material on the dental construct substrate; and, firing the glaze- 
applied dental construct substrate at a temperature for a predetermined time 
such that the glaze material is fused to form a protective layer over the dental 
construct substrate; wherein the above two steps are performed prior to the 
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positioning of the image contained decal sheet on the dental construct 
substrate. 

Brief Description Of The Drawings 

[00012] The above-mentioned and other features of the present 
invention will now become more apparent by describing in detail several 
embodiments thereof with reference to the attached drawings in which: 

[00013] FIG. 1 is a cross-sectional view of a dental construct (e.g., an 
artificial tooth) produced in accordance with one embodiment of the present 
invention; 

[00014] FIG. 2 is a cross-sectional view of a dental construct 
produced in accordance with another embodiment of the present invention; 

[00015] FIG. 3 is a cross-sectional view of a dental construct 
produced in accordance with still another embodiment of the present 
invention; 

[00016] FIG. 4 is a cross-sectional view of a dental construct 
produced in accordance with a further embodiment of the present invention; 

[00017] FIG. 5 is a flow chart illustrating one preferred method of 
making the dental construct such as that of FIG. 1 ; and 

[00018] FIG. 6 is a flow chart illustrating another preferred method of 
making a dental construct such as that of FIG. 2. 
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Detailed Description Of The Drawings 

[00019] FIGS. 1-4 respectively show a schematic and partially 
sectional representation of a dental construct constructed in accordance with 
preferred and illustrative embodiments of the present invention. Such dental 
constructs may be in various forms including restored or modified natural 
teeth, artificial or false teeth, dental crowns, laminates, veneers, inlays, onlays, 
and the like. In these embodiments, such dental constructs have a respective 
shape of at least a portion of human or animal tooth. 

[00020] Referring to FIG. 1, a dental construct 10 includes a dental 
construct substrate 12 generally in the form of a tooth, and a first or image 
layer 14 applied to at least a portion of the substrate 12. The dental construct 
10 further includes a second or ceramic layer 16 coated over the first layer 12 
and a substantial or the whole surface of the substrate 12. The second layer 
16 may optionally be applied only a portion of the substrate 12, however, it 
preferably covers the whole surface of the first layer 14. 

[00021] The dental construct substrate 12 may comprise or be 
formed from a variety of materials, such as ceramics, glass-ceramics, glass, 
porcelain, metal covered with porcelain, and organic or inorganic material 
having suitable properties for dental constructs. Such materials are known in 
the art, for example, some of the materials are described in U.S. Patent No. 5, 
024, 790, the entire disclosure of which is herein incorporated by reference. 
Commercially available dental porcelain or ceramic of various kinds are 
preferred to form the substrate particularly for artificial teeth or dental crowns. 
Various known formation methods can be used to make the dental construct 
substrate. 

[00022] In one preferred embodiment, when using a low fusing 
porcelain material, the dental construct substrates 12 preferably has a melting 
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temperature of between about 1300°F and about 1600°F, more preferably 
between about 1400°F and about 1500°F. In another preferred embodiment, 
when using a relatively high fusing porcelain material, the dental construct 
substrates 12 preferably has a melting temperature of between about 1600°F 
and about 1900°F, more preferably between about 1700°F and about 1800°F. 

[00023] Referring still to FIG. 1 , the first layer 14 is composed 
primarily of a colorant composition which carries an image, or other 
information media therein, for example, ornamental designs or pictures 
desired by the user who wants to bear them on their teeth for fashion or other 
purposes. For example, certain images such as those containing pretty 
flowers, national flags, or animal figures may be preferred by a certain group 
of people. Also, other information for a personal or social use may be 
contained therein, for example, information including an alphanumeric 
character, a letter, a sign, a code, data, a symbolic image, etc. In this 
embodiment, the first layer 14 is disposed over a substantial portion of the 
front face of the tooth-like substrate 12. By applying the first or image layer 
14 on the front surface of the tooth, the user can show such images to other 
people. However, it can also be applied on the rear surface of the tooth, for 
example, see layer 30 of FIG. 3 which will be described later in connection 
with another embodiment of the invention. 

[00024] The colorant composition used to apply the first layer 14 
contains a substantial portion of a ceramic material therein. It may also 
contain some polymeric materials or certain addictives. 

[00025] It is preferred to use a variety of metallic oxides for realizing 
different colors. For example, a blue colorant can contain the oxides of a 
cobalt, chromium, aluminum, copper, manganese, zinc, etc. A yellow colorant 
can contain the oxides of one or more of lead, antimony, zinc, titanium, 
vanadium, gold, and the like. However, lead has toxicity not suitable for use 
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for the dental construct and thus, is avoided in this invention. A red colorant 
can contain the oxides of one or more of chromium, iron (two valence state), 
zinc, gold, cadmium, selenium, or copper. However, cadmium has toxicity not 
suitable for use for the dental construct and thus, is avoided in this invention. 
A black colorant can contain the oxides of the metals of copper, chromium, 
cobalt, iron (plus two valence), nickel, manganese, and the like. 

[00026] As mentioned above, in accordance with one important 
feature of the invention, the colorant composition must be essentially free of 
lead, cadmium, or other toxic substances in order to be safely used for teeth 
or dental constructs. Thus, commercially available dental stains known for 
applying or matching colors of the patient's teeth are preferable for the 
colorant composition. Also, other type of known ceramic colorants having a 
non-toxic nature may be applied. For example, certain non-toxic ceramic 
onglaze colorants sold by Sunny Ind., Co. of Korea ("Sunny LF Series 
Colors") may be used because they are known as non-toxic without having 
lead and cadmium therein. 

[00027] To apply the first or image layer 14 onto the substrate 12, 
various methods can be used. For example, certain methods described in 
U.S. Patent Nos. 5, 024, 790 (mentioned above) and 6,481,353 can be used. 
Known methods such as a thermal transfer method, and a water-slide method, 
and the like can be used. As described later in detail, in certain embodiments 
of the invention, it can be performed by a direct attachment onto the substrate 
12 of a decal with a desired image thereon, followed by firing in a furnace. 

[00028] Referring still to FIG. 1 , the second or ceramic layer 16 is a 
substantially transparent ceramic or glaze layer which is formed from a fine 
powder of ceramic materials. Commercially available dental glaze materials 
and dental glass-type (transparent or translucent) porcelain are preferred in 
the present invention. Such dental glaze or porcelain materials generally 
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comprise at least some of nephefine syenite, silica, china clay, whitening 
agents, metal oxides, etc. Also, they may contain some addictives or binders. 

[00029] Referring now FIG. 2, a dental construct 20 includes a dental 
construct substrate 22 generally in the form of a tooth, and a first or ceramic 
layer 24 applied to at least a portion of the substrate 22, a second or image 
layer 26 disposed at least a portion of the first layer 24, and a third or ceramic 
layer 28 applied over the second layer 26. This embodiment is similar to that 
of FIG. 1 except that the first layer 24 (i.e., ceramic layer) is first disposed on 
the substrate 22 before the image layer 26 (i.e., the second layer) formed 
thereon, thus, making three layers applied. The nature and features of the 
first layer (ceramic layer) 24 and the third layer (ceramic layer) 28 is similar to 
that of the second layer (ceramic layer) 16 of FIG. 1 . Also, the nature and 
features of the second layer (image layer) 26 is similar to that of the first layer 
(image layer) 14 of FIG. 1 . However, as is positioned between two layers of 
ceramic or glaze material, the image layer 26 can be more effectively and 
unitarily fused together. On the other hand, the production process is more 
extended and thickness of the whole layer is increased. Further detailed 
description of this embodiment is omitted for simplicity purposes. 

[00030] Referring now to FIG. 3, a dental construct 30 includes a 
dental construct substrate 32 generally in the form of a tooth, and a first image 
layer 34 applied to at a rear surface of the substrate 32, and a second 
ceramic layer 36 disposed over the first layer 34 and extending at least a 
portion of the substrate 32. This embodiment is similar to that of FIG. 1 
except that the first layer 34 (i.e., image layer) is disposed on the back surface 
of the substrate 32. Other features of the first layer (image layer) 34 is similar 
to that of the first layer (image layer) 14 of FIG. 1 . Also, the feature of the 
second layer (ceramic layer) 36 is similar to that of the second layer (ceramic 
layer) 16 of FIG. 1 . Further detailed description of this embodiment is omitted 
for simplicity purposes. 
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[00031] By positioning the image layer on the back of the dental 
construct (e.g., tooth), the applied image is not noticed from the front, without 
changing the appearance of the user from outside. This embodiment has 
certain merits for record keeping purposes. For example, particular codes or 
numbers (such as a social security number) having importance for individual 
or social purposes can be safely kept, hiding at the rear side of his/her teeth. 
It is almost permanent and will not be erased unless the user chooses to, 
even burned by an ordinary fire accident. Only for illustrative example, if a 
solider died at a battle with a severe damage on his body while bearing his 
service number on the back of his teeth in accordance with the present 
invention, the identity of the soldier can be easily identified by checking the 
back side of his teeth. 

[00032] Referring now to FIG. 4, a dental construct 40 includes a 
dental construct substrate 42 generally in the form of a tooth, and a first image 
layer 44 applied to at a recess 45 formed at a surface (preferably either a front 
or rear surface) of the substrate 42, and a second ceramic layer 46 disposed 
over the first layer 44 and extending at least a portion of the substrate 42. 
This embodiment is similar to that of FIG. 1 except that the first layer 44 (i.e., 
image layer) is disposed at a recess 44 formed at a surface of the substrate 
42. Other features of the first layer (image layer) 44 is generally similar to that 
of the first layer (image layer) 14 of FIG. 1 . Also, the feature of the second 
layer (ceramic layer) 46 is similar to that of the second layer (ceramic layer) 
1 6 of FIG. 1 . Further detailed description of this embodiment is omitted for 
simplicity purposes. 

[00033] In this embodiment, by positioning the image layer 44 at a 
recess of the front or rear surface, the contour of the surface can be 
maintained smooth after a final layer (i.e., a ceramic layer) is applied. Also, 
the image layer 44 can be more securely protected because it is kept within 
the recess with a uniform, protective overcoat layer 46 lay thereon. 
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[00034] With reference to FIGS. 5 and 6, preferred but illustrative 
methods of making the dental construct of the invention are described herein. 
Referring to FIG. 5, a dental construct substrate 12 can be formed from a 
variety material, such as ceramics, glass-ceramics, glass, porcelain, metal 
covered with porcelain and organic or inorganic material having suitable 
properties for dental constructs. The dental construct 12 can be formed by a 
variety of different known manners. One method is described herein. First, 
dental porcelain applicable in this invention is formed from a fine powder of 
"glass-like" particles. In order to fabricate a dental construct, water or some 
suitable liquid is added to the powder. A wet, sandy mix thus created is 
formed into desired shapes (e.g., a tooth shape). Then, the porcelain is fired 
in a furnace. The particles of porcelain are thereby fused together forming a 
solid construct. In this manner, porcelain may be enameled to metal or simply 
baked into a solid mass of pure porcelain. Restorations are typically 
fabricated on a replica or die of the prepared tooth. Also, additional materials 
may be added to the porcelain powders which improve color and strength. 

[00035] In one preferred embodiment, when low fusing dental 
porcelain is used, the dental construct substrate 12 is selected to have a 
melting temperature of preferably between about 1300°F and about 1600°F, 
more preferably between about 1400°F and about 1500°F. In another 
preferred embodiment, when high fusing dental porcelain is used, the dental 
construct substrate 12 is selected to have a melting temperature of preferably 
between about 1600°F and about 1900°F, more preferably between about 
1700°F and about 1800°F. 

[00036] Referring still to FIG. 5, now a decal sheet having an image 
or information media depicted thereon is provided. One may purchase a 
commercially available decal sheet with a wide variety of pictures, images, 
and/or information composed of suitable ceramic colorant materials. However, 
such decal sheet and its ceramic image layer must not include toxic 
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substances therein. Also, one may print or draw such images of information 
media on a decal. When drawing the images on the blank decal sheet, the 
colorant composition is preferably mixed with water and/or glycerin which 
results in a slurry-like condition, and then applied the wet composition to the 
decal sheet. 

[00037] The decal can be formed of various materials. However, a 
transparent polymeric material without leaving a toxic substance upon burning 
is preferred. 

[00038] The colorant composition used to print or draw the image 
layer (e.g., the first layer 14) contains a substantial portion of a ceramic 
material therein. It may also contain some polymeric materials or certain 
addictives. It is preferred to use a variety of metallic oxides for realizing 
different colors. For example, as described above, a blue colorant can 
contain the oxides of a cobalt, chromium, aluminum, copper, manganese, 
zinc, etc. A yellow colorant can contain the oxides of one or more of lead, 
antimony, zinc, titanium, vanadium, gold, and the like. A red colorant can 
contain the oxides of one or more of chromium, iron (two valence state), zinc, 
gold, cadmium, selenium, or copper. A black colorant can contain the oxides 
of the metals of copper, chromium, cobalt, iron (plus two valence), nickel, 
manganese, and the like. However, it is important to avoid such a colorant 
having lead and cadmium component therein because lead and cadmium 
have toxicity not suitable for use for the dental construct. 

[00039] In one preferred embodiment, when using low fusing 
porcelain for the substrate 12, it is preferred to provide ceramic colorants that 
have a melting temperature of between about 1300°F and about 1600°F, 
more preferably between about 1400°F and about 1500°F. Thus, the ceramic 
colorants are selected to have a melting point similar to that of the dental 
construct substrate. In an alternate embodiment, when using high fusing 
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porcelain for the substrate 12, it is preferred to provide ceramic colorants that 
have a melting temperature of between about 1600°F and about 1900°F, 
more preferably between about 1700°F and about 1800°F. Thus, the ceramic 
colorants are selected to have a melting point similar to that of the dental 
construct substrate. The applicant of this invention has discovered that, when 
the ceramic colorant layer 14 and the ceramic glaze layer 16 respectively has 
a melting point similar to that of the dental construct substrate, they are well 
adhered to the substrate upon firing, providing a longer life to the resultant 
constructs. 

[00040] Referring still to FIG. 5, now a decal sheet with a desired 
image is carefully positioned on an appropriate surface of the dental construct 
10. Prior to this step, if the decal sheet was prepared with a bigger size than 
the dental construct 10, the decal sheet should be cut into an appropriate size 
to fit the construct 10. Some commercial decal sheets include a backing 
sheet, such as a paper-like material, and then, it is preferred to place the 
decal sheets in water for a few minutes. Such backing sheets should be 
removed before or after positioning of the decal sheet. 

[00041] Then, if necessary, the decal-applied dental construct 
substrate 12 is dried for removing moisture and air bubbles therein. Now, the 
resultant dental construct 10 with a decal sheet attached thereon is fired 
within a vacuum furnace so as to make the image or information media 
contained in the decal sheet fused firmly on the surface of the dental construct 
while burning the decal sheet out. 

[00042] In one preferred embodiment, when low fusing porcelain is 
used for the substrate 12, the following firing conditions are preferred, 
however, not intending to limit thereto: 
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a dry time of 5-20 min., 
a low temperature of about 900 °F, 
starting vacuum on about 900°F, 
heat rate of about 80 °F/min., 

vacuum level of 5-10 cm 2 /hg (when 30 cm 2 /hg is assumed as 
a maximum value), 

releasing vacuum on about 1430 °F, and 
high temperature of about 1450 °F. 

[00043] In another preferred embodiment, when high fusing porcelain 
is used for the substrate 12, the following firing conditions are preferred, 
however, not intending to limit thereto: 

a dry time of 5-20 min., 
a low temperature of about 1200 °F, 
starting vacuum on about 1200°F, 
heat rate of about 80 °F/min., 

vacuum level of 5-10 cm 2 /hg (when 30 cnrvVhg is assumed as 
a maximum value), 

releasing vacuum on about 1730 °F, and 
high temperature of about 1750 °F. 

[00044] Firing of the dental construct substrate and the decal sheet 
at the furnace make the decal sheet burnt out without leaving a significant 
effect to the dental construct substrate 12 while the colorant image layer is 
fused and firmly attached onto the substrate 12. The thickness of the 
resulting image layer is preferably less than 0.5 mm, more preferably about 
0.01 or 0.02 mm. 

[00045] Referring still to FIG. 5, now a ceramic or glaze material 
described above (preferably in a slurry form) is applied onto the resultant 
substrate 12 covering at least the surface of the image layer 14. Then, it is 
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put within a vacuum furnace and fired, for example, under a similar conditions 
illustrated above. 

[00046] Referring now to FIG. 6, another preferred embodiment of 
the production method of the dental construct is described herein in 
connection with the dental construct 20 as described with FIG. 2. This 
method is substantially similar to the method discussed above in connection 
with FIG. 5, except that, in this method, a ceramic or glaze material 
application (step 150) and a glaze-applied substrate firing process (step 160) 
are added prior to the positioning of a decal sheet onto the substrate (step 
130). See the resulting steps 210-280 in FIG. 6. Other features not 
mentioned here are basically similar to the formed embodiment discussed 
above. 

[00047] While this invention has been particularly illustrated and 
described with reference to preferred embodiments thereof, it will be 
understood by those skilled in the art that various changes in form and details 
may be made therein without departing from the spirit and scope of the 
invention as defined by the appended claims. 
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